
















The common practice of annually age grouping children in education, likely done under the assumption of similarly aged children sharing similar abilities and learner characteristics, may actually undermine equity and fairness in student assessments.  This strategy however, has received criticism for favoring those older children born closer to the ‘cut off’ date for entry into an academic year and for promoting the existence of relative age effects (RAEs).  This paper explores the possibility that month of birth and inconsiderate assessment strategies may be a factor in the assessment scores of junior high school physical education students.  The physical education end-of-year attainment scores were collected from 582 students in grades 7, 8 and 9 (aged 11-14 years).  The results from a one-way analysis of variance (ANOVA) indicated a significant main effect for month of birth (p= .001) and gender (p = .001).  Follow up interviews with heads of physical education revealed a lack of awareness of RAEs and student centered assessment strategies.  The implications of RAEs in school physical education and in particular school based assessment and possible recommendations are discussed.





The influence of relative age effect in the assessment of high school students in physical education in the United Kingdom
In the United Kingdom (UK) entry to formal education is compulsory once a child reaches four-years of age. The admission date for reception grade (i.e., the first year of primary school) for all schools in the UK is September 1st (with the exception of Northern Ireland where it is July 1st).  Therefore, children are required to have a chronological age of four years, before the September 1st ‘cut off’ date, in order to be eligible to begin school in that particular academic year.  Consequently, children born in September can be up to twelve months older than peers in the same grade level born in August of the previous year.  This variation in birth dates amongst children grouped in the same class is commonly referred to as the ‘relative age’ and its subsequent implications are known as the ‘relative age effect’ (RAE; Bell & Daniels, 1990; Musch & Grondin, 2001; Cobley, Abraham & Baker, 2008).  
There is evidence in the UK that the common practice of annually age grouping children in education, likely done under the assumption of similarly aged children sharing similar abilities and learner characteristics, may actually undermine equity and fairness in student assessments, children born in the first quartile of the academic year (i.e., September through November) demonstrate greater cognitive achievement (Sprietsma, 2010) and physical attainment than their younger counterparts born in the final quartile of the academic year (i.e., June through August) (McPhillips, Jordan-Black, 2009).  Studies of academic achievement in reading and mathematics have indicated that elementary school children born in the final quartile of the academic year were more likely to score lower on standardized achievement tests than those children born in the first quartile (Sharp, Hutchinson & Whetton, 1994).  Moreover, it has been reported that children born in the UK during June through August were more likely to be diagnosed as ‘slow learners’ with summer born children generally over represented in children with behavior problems and moderate learning difficulties (Wilson, 2000). A number of possible explanations have been presented for the developmental delay in cognitive achievement amongst summer born children. As neurological development is reported to become more efficient with age (Martin, Foels, Clanton & Moon, 2004) one possible hypothesis relates to the standard educational procedure of annually age grouping children (Armstrong, 1966; Bell & Daniels, 1990; Bergund, 1967), even though neurologically they may be less developed by up to 9-12 months.  A second hypothesis posited by Pellegrini (1992) is that children’s social behavior is a strong predictor of school achievement, and therefore the youngest child in a cohort may experience social constraints resulting in lower levels of self-esteem and reduced levels of task involvement.  
In sport, similar uneven birth date distributions have been recorded where a ‘cut off’ date for participation is adopted (Barnsley & Thompson, 1988; Cobley, Baker, Wattie & McKenna, 2009;  Musch & Grondin, 2001).  A recent meta-analysis of RAE in sport conducted by Cobley et al. (2009) revealed RAEs in sports such as baseball (Thompson, Barnsley, & Stebelsky, 1991), ice hockey (Boucher & Mutimer, 1994), soccer (Helsen, Van Winckel, & Williams, 1992), and both codes of rugby (Abernethy & Farrow, 2005).  Discrepancies in the sporting performance of children sharing the same chronological age have been attributed to variations in biological age, and in particular,  body composition, strength, motor skill, size and physique (Malina, Bouchard, & Bar-Or, 2004).  This had led to claims that coaches, teachers and sporting administrators find difficulty in distinguishing between maturity and ability and consequently the sporting talents of less mature children are subsequently wasted (Jiménez & Pain, 2008).    
  In an earlier UK based school sport study, the composition for school sport representation revealed an uneven distribution of students born in the first quartile of the academic year when compared with those students born in the fourth quartile of the academic year (Wilson, 1999).  The study by Wilson (1999) reported significant RAEs for male students in rugby and soccer and female students in hockey and netball.    However, the reported bias towards the selection of chronologically older students for school sport representation was only partially supported in a recent study that examined RAEs in school sport (Cobley et al., 2008).  Relative age effects were identified to exist in male school sport teams of soccer and rugby (p < .001) but not in the female sport teams of netball and rounders (p < .041; Cobley et al., 2008).  The absence of a RAEs in female school sport representation was attributed to a lack of competition for places on the team and the low number of participants interested in those sports.
The existence of RAEs in physical education (PE) however, is not widely reported. The possibilities of RAEs existing in PE were first presented by Bell, Massey and Dexter (1997) in their analyses of the Physical Education General Certificate of Secondary Education (GCSE) examination courses (i.e., public examinations at the end of secondary education).  The results from this study revealed strong RAEs in the practical performance component of the GCSE examination for both male and female students.  The mean marks for the assessed written components for the GCSE in physical education also revealed significant RAEs (p < .001).  
  Cobley and colleagues also collected physical education attainment scores from students aged 11-14 years and concluded, with some caution, that a RAE existed.  However, the assessment strategies of the teaching staff from the case study school were not reported.  It is therefore unclear whether the assessment strategies adopted by the teachers influenced or indirectly contributed to the size of the reported age effect on PE attainment. The reported existence of RAEs within physical education attainment for 11-14 year olds is, in our view at least, in need of further inspection.    
For example, a teacher of physical education may conduct a norm-referenced assessment approach (Prusak, 2005).  This strategy compares the individual performances of one student with the performance of another student within the same chronological age grade banding.  This may lead to assessments of students who share the same chronological age, but developmentally, in terms of physical stature, physical strength, skill proficiency and maturity could be separated by up to twelve months.  
An example of a norm-referenced assessment (Carroll, 1994) would be the ability to carry out a physical test (e.g., PACER test) (Grout & Long, 2009; Prusak, 2005).  An assessment approach which ranks children from a pre-determined scale, such as PACER test levels  may reward those children who apply more effort, and from a fitness perspective,  again may advantage those children who are more mature both physically and developmentally, especially in terms of power, strength and body composition. However, this supposition may be gender specific, from a fitness perspective boys may be advantaged by the physical changes associated with maturation, but girls may be disadvantaged mainly due to increases in relative fat mass and decreases in relative muscle mass, the net energy cost therefore of weight bearing physical activity is greater and therefore more effortsome for girls who are more maturationally advanced (Malina, Bouchard, & Bar-Or, 2004). 
Recent investigations into the assessment approaches adopted by teachers of physical education have reported concerns that assessment can often contain a ‘product orientated’ focus and be de-contextualized from the curriculum, for example, the use of fitness testing or isolated skills tests (Penney, Brooker, Hay & Gillespie, 2009 p.435).  A useful and pragmatic solution to embedding skill assessments into assessment has been the introduction of the programmed practice sheet (Prusak & Darst, 2000).  The programmed practice sheet is a self-directed, formative assessment protocol which evaluates the learning process and allows students to set their own targets and goals.  According to Prusak (2005) this enables the student to work on skill development and be assessed at developmentally appropriate milestones and supports student autonomy.  Moreover, authentic forms of assessment (Hay, 2006) have been advocated by enthusiasts of constructivist teaching approaches, such as Teaching Games for Understanding (TGfU) (Bunker & Thorpe, 1982) and Sport Education (Siedentop, Hastie & van der Mars, 2004).  
In the UK recent changes to the National Curriculum for Physical Education (NCPE; QCA, 2007b) require teachers of physical education to conduct criterion-referenced pupil assessments in accordance to the criteria outlined in what are termed the ‘key processes’ of  PE (QCA, 2007a). These include developing skills in physical activity, making and applying decisions, developing physical and mental capacity, evaluating and improving, and making informed choices about healthy active lifestyles.  In the revised NCPE students learn these key processes within six range and content themes rather than through specific activities.  These range and content themes include (1) Outwitting Opponents, (2) Accurate Replication, (3) Exploring and Communicating Ideas, Concepts and Emotions, (4) Performing at Maximum Levels, (5) Identifying and Solving Problems and (6) Exercising Safely and Effectively (QCA, 2007a).     
Therefore, one would expect physical education assessments to be multidimensional, and measure student learning beyond the psychomotor domain (Hay, 2006).  The nature of the assessment strategies adopted by teachers is therefore crucial when determining the extent of any RAE on PE attainment.  The promotion or existence of RAEs may well present disadvantages for the late maturing child which jointly may contribute to lower levels of self-esteem (Thompson, Barnsley & Battle, 2004).  Together the combination of a late maturing child and insensitive assessment strategies may promote and accentuate the existence of RAEs in PE.  
This study therefore attempts to extend upon the earlier work of Cobley et al., (2008) and establish whether a RAE exists in physical education attainment. In addition, this study will also examine physical education teachers’ knowledge and influence of RAEs in PE.
Method
Participants and Setting
Data for this particular study were collected from two high schools located in a large city located in the north-west of England.  School (A) is an 11-18 years, single sex, state funded boys school, the school currently has 613 students on roll and in 2008, 64% of the students achieved 5 GSCE A*- C grades.  The participants in school (A) included 253 male students from Grades 7, 8 and 9 (ages 11-14 years).  School (B) is an 11-18 years, mixed gender state funded high school with 719 students on roll and in 2008, 30% of the students achieved 5 GCSE A*- C grades.  The participants in school (B) included 329 students (187 male, 142 female) from grades 7 through 9 (ages 11-14 years).  In addition to the requirements outlined in the formalized curriculum both schools provided students with opportunities to be involved in competitive school sport. The sports offered by school (A) included rugby league, athletics and football and in school (B) the sports included football, netball, athletics and rounders.   Both of the schools recruited to this study followed the requirements for physical education as set out in the NCPE (QCA, 2007a) and data obtained from the Indices of Multiple Deprivation (Department for Communities and Local Government, 2009) indicated both schools were broadly representative of the city.  In addition, two heads of the physical education (HoPE; 1 male, 1 female) agreed to a formal interview following initial data collection and analysis.  
The HoPE both held undergraduate degrees in physical education and had been teaching high school physical education for more than ten years (M = 13.3 years, SD = 2.4).  The collection of data from the schools and the HoPE in this study was approved by the local University Ethics Committee.  
Procedure
During the 2009-2010 school year the high school physical education departments were contacted by phone and then by a follow up letter.  Each physical education department was requested to supply demographic data of the end-of-year attainment levels for students in grades 7 through 9; specifically, the anonymized listings of the students included gender, birth date and the reported end-of-year attainment level.  Moreover, each physical education department was requested to supply their assessment guidelines and protocols.  
Following receipt of written consent, 2 semi-structured interviews were conducted with the HoPE in school offices and lasted between 42 minutes and 65 minutes.  The fifteen interview questions focused on a broad range of contexts specific to RAEs and the schools assessment strategies.  The introductory question aimed to identify the HoPE understanding of RAEs.  Follow up questions, were introduced to stimulate discussion surrounding the findings from the data as well as suggestions for reducing RAEs in physical education.    The principal investigator recorded the interviews on a digital voice recorder (Olympus WS-300M) and following the completion of the interview downloaded the audio files onto a password protected laptop.  The interviews were transcribed in full and subjected to content analysis (Denscombe, 1998). In order to generate an accurate description of the data, topic coding (Morse & Richards, 2002) was applied to emerging labels and categories.    The themes and categories focused on the teachers understanding of RAEs, assessment strategies in physical education and the pedagogic solutions to reducing the possibility of RAEs in physical education. Following the continual appraisal of the data and grouping the responses into meaningful themes, the interview transcription and analysis was forwarded to the HoPE for member checking.  Despite some minor grammatical errors the interview transcript and subsequent themes were deemed to be an accurate representation of the HoPE comments.
For quantitative analysis the student age group data were coded into four, three month quartiles. As the cut-off date for the academic year is September 1st the oldest grouping (Quartile 1) was September through November and the youngest grouping (Quartile 4) was June through August (Cobley et. al., 2008).  The student end-of-year attainment scores were a continuous dependent variable which was coded from a low of (1) attainment level (3a) to a high of (10) attainment level (6c). 
The assessment tasks which contributed to the end-of-year attainment level included; fitness test scores (the PACER 20-m multistage shuttle run test of aerobic ability),  isolated skill components from number of practical activities (t-ball strike, stationary basketball dribble, catching, kicking, overhand throw, and underhand roll) adapted from the Test of Gross Motor Development – 2nd Edition (TGMD-2; Ulrich, 2000) and a 25m swim test.  The HoPE also conducted subjective assessments based on judgments against specific Key Stage 3 (11-14 years) attainment criteria.  These criterion-referenced assessments were conducted in various activities including games and gymnastics.  The amalgamation of these assessments against pre-determined NCPE criteria culminated in a normative referenced end-of-year attainment level.
Data were initially screened for missing or implausible values and assumptions for normality, linearity and homogeneity of variances were conducted.  These data were analyzed with a 2 (gender) by 4 (quartiles) ANOVA which assessed the impact of the RAE on PE attainment.  The independent variables were birth date quartile, gender and Grade group.   All analyses and effect sizes were conducted using SPSS version 15 (SPSS Inc, Chicago, IL).
Results
The main area of interest in this particular study was whether birth date quartile impacted on end-of-year attainment in physical education.  The end-of-year attainment data of 582 students were obtained from the HoPE of two secondary schools located in the north-west of England. Table 1 provides a breakdown of the students by year and the distribution of students born in each quartile.
A one-way ANOVA revealed a significant interaction effect for birth date quartile (F (3, 573) = 9.30, p = .001, ² = .46.).  Figure 1 indicates how the proportion of students born in the first three months of the academic year (Quartile 1) out-performed those children born in the last three months of the academic year (Quartile 4).  Post-hoc comparisons using the Tukey HSD test revealed significant differences between Q1 and Q3 in Grade 7 (p < .004, ² = .53), Q1 and Q4 in Grade 7 (p < .001, ² = .64 ), Q1 and Q3 in Grade 8 (p < .008, ² = .43 ), Q1 and Q4 in Grade 8 (p < .001, ² = .56 ), and Q1 and Q3 in Grade 9 (p < .003, ² = .54) and Q1 and Q4 in Grade 9 (p < .001, ² = .48 ).
There was also a significant main interaction for attainment and gender (F (2, 569) 12.11, p = .001, ² = .41).  Figure 2 illustrates the boys recording higher mean attainment scores (M = 5.50, SD = 2.43) than the girls (M = 4.72, SD = 2.01).  However, there was no significant main interaction for birth date quartile and Grade.
UK Based Physical Education Teachers’ Perceptions and Understanding of Relative Age Effects.
The initial question posed requested the HoPE to explain what they understood by the term RAE and to what extent they have considered RAEs when working on pupil transition from elementary to junior high school, formal curriculum planning, and assessment strategies.  The responses from both HoPE were unequivocal, in that they were not aware of or had not considered the implications of RAEs.  The HoPE from school (A) commented:
I don’t think the RAE is something we have consciously thought about in the past.  We base our PE groups on ability rather than age, and we have never looked at the age factor in the ability groups…from that point of view it is something we could look at in the future. (HoPEA)
The teachers could not recall any information relating to RAEs in their formal undergraduate degree programs as the HoPE from School (B) indicates:
I did a BEd (Hons) degree with qualified teacher status we covered many areas   but in terms of RAE it’s not popping out of my head.  I have asked other members of the department and they are the same.  If we did cover it then it’s certainly been lost from the memory.  (HoPEB)
Both the HoPE commented on the transition of students from elementary school to high school school and in particular the role of the Key Stage 2/3 co-coordinator, (the member of staff at the high school responsible for liaising with elementary schools).  They both shared concerns that birth date information was not considered when formulating National Curriculum (NC) attainment levels, and that the staff responsible for elementary-high school transition were also unaware of the existence of RAEs.  For instance the HoPE School B commented:
I spoke with our Key Stage 2/3 specialist last week and asked [name] what they knew about RAEs and whether they were factored into the NC attainment level in math, English and science.  They did not know what I was talking about.  So I suspect this age effect is probably only understood by you guys working in University. (HoPEB)
When the teachers were asked to comment on the first assessment strategy for a new intake of Grade 7 (age 11-12 years) students both schools held similar approaches.  These involved a series of baseline tests which focused on physical competences in swimming, gymnastics and fitness activities as they felt ‘pressurized to record a NC attainment level for physical education as quickly as possible’ (SCHA).  For instance, one HoPE described the assessment procedure for Grade 7 students.
 Basically, we assess their swimming ability because we are expecting most of our elementary school children to leave elementary school with the ability to swim 25m.  So there is a swim test, then we do our gymnastics, it all depends on the elementary school teacher, so we look at gymnastics ability, you know rolls and balancing…and then we look at the fitness side of things, and the fundamentals of running and jumping.  I wouldn’t class it as fitness but athletic qualities such as speed, and agility. (HoPEA)
The assessment strategies adopted by both schools followed similar outlines.  The baseline assessments (i.e., PACER test, skill tests, swim test) conducted with all grade 7 students were repeated in grade 8 and 9.  Moreover, the students were also assessed in specific activities (e.g., soccer) against the Key Stage 3 NCPE assessment criteria.  The teachers described designated assessment blocks and they reported making ‘judgments’ about ‘performance’ around the Christmas and Easter period of the academic calendar.  When prompted to expand on the focus for the assessment the teachers responded with outcomes which prioritized behaviors associated with the psychomotor domain and fitness.
		We measure fitness requirements…and motor skills.  (HoPEA)
		We look at their fitness levels, running, jumping catching.  (HoPEB)
It’s all very teacher led and about what they can and can’t do physically [emphasis in the original].  (HoPEB)
The above quotes serve as a good example of how the assessment approaches adopted by the HoPE appeared incongruent to the expectations outlined in the NCPE.  
Despite acknowledging that the least mature students in a cohort may be disadvantaged by the assessment process (i.e., all children are assessed at the same time) the HoPE were not convinced that staggering the assessment process to accommodate for the least mature children would work.  Presumably, this response was related to external pressures to allocate an attainment level as quickly as possible.  For example, the HoPEB commented:
They need an NC level straight away and they obviously have this in math, English and science from elementary school and all the foundation subjects need to work out at what level these kids are working at…I don’t think staggering the assessment process would work…yeah we need to look at the late developers and when they were born but [emphasis in the original] we need to cater for their needs in the present.  (HoPEB)
In addition, the teachers were not concerned about the dominance of the physical in the assessment process: 
Peer assessment is crucial in PE so children can understand how to evaluate not only their performance [emphasis added] but the performance [emphasis added] of others.  (HoPEB)

At the end of key stage 3 (14 years) we are still working on the fundamental movement skills and then you bring in your different sporting activities and let them associate with different tactics and rules. (HoPEA)

Although the HoPE were not enthusiastic about staggering the assessment process to cater for the least mature students in an academic age group, or deferring the assessment period until the student was ready, they commented on the importance of developmental pedagogy, such as TGfU in preparation for the assessment.  For instance the HoPE at SCHA and SCHB explained:
Differentiation is crucial, that’s really important.  As a small school we know the students we get to know the faces and what they can do or can’t do.  (HoPEA)

We use different teaching methods some tactical for games we don’t always work on the technical.  The students respond well to small-sided games. (HoPEB)

		The ability level is pretty accurate if you teach your lesson based on their 
ability and their needs then everyone should make the appropriate level of progress…especially when it is the assessment period.  (HoPEB)
However, when questioned, the HoPE was unsure of the oldest and youngest students in the class.  To enable differentiation by age the interviewer asked about the possibility of re-structuring the register to include the youngest students first, rather than the traditional alphabetical approach, in an attempt to make the teachers more aware of  in class age differences.  However the HoPE were not convinced this was necessary.  As the HoPE in SCHB stated:
You know who can swim in grade 7 and who has progressed in grade 8 and we are aware of certain issues so in regards to you know, age based registers that wouldn’t work.  (HoPEB)
Despite a reluctance to adopt age group registers, the HoPE advocated the need for differentiation and developmental pedagogy.  However, this aspiration appeared to be overlooked in the assessment process: 
 The assessment process is not really differentiated.  (HoPEA)

We differentiate our teaching but to be honest I have not considered differentiation for assessment.  (HoPEB)
Discussion
This study has demonstrated a statistical interaction between birth date quartile and end-of-year attainment in physical education for 11-14 year olds in the UK.  Specifically, students born in Quartile 1 attained significantly higher end-of-year attainment scores than those in Quartile 4.  The interaction between birth date quartile and end-of-year attainment was also observed with both boys and girls, though boys achieved higher achievement scores.  Our findings support those of Cobley et al (2008) who also established the existence of RAEs in physical education. However, it is unclear whether this pattern continues in other National Curriculum subjects and whether RAEs affect the same students.  A larger longitudinal study encompassing additional academic subjects is therefore required.   In addition, qualitative data suggested greater awareness of the existence of RAEs in PE amongst HoPE is required.  
In the current study the HoPE adopted fitness testing, isolated skill tests, swim tests and subjective assessments to form an end-of-year attainment level.  The adoption of fitness testing for assessment purposes in schools has recently become a topic of much discussion (Silverman, Keating & Phillips, 2008).  Despite calls for fitness testing to assess fitness instruction and student learning (Silverman, Keating & Phillips, 2008) it was apparent in this study at least, that the fitness test score was utilized as sole indicator of physical fitness and attainment.  Although we did not have access to the individual raw fitness scores, we hypothesize that individual fitness tests such as the PACER test, disadvantage those students who are biologically less mature.  An interesting avenue for further research would be to test this hypothesis and establish whether fitness test scores promote the existence of RAEs in physical education.   
Furthermore, the HoPE also reported the use of isolated skill assessments.  It is our view that for many students this form of assessment may actually be developmentally inappropriate. Thus raising a concern, that as a teacher attempts to make the student more skillful, the assessment method may only reinforce that actually the student ‘is not’ skillful.  This is particularly poignant as developmentally inappropriate assessments can often lead to a lack of motivation and contribute to a perception of learned helplessness amongst students (Penney et. al., 2009).  
These findings illustrate that together a combination of younger, late maturing students and inconsiderate assessment strategies can provide ‘fertile ground’ for RAEs to exist.   The pattern of our findings and the results of Cobley et al (2008) have several key implications for pedagogy and practice in physical education.   For example, the revised NCPE (2007) advocates learning and criterion-referenced assessment in both the physical, cognitive and affective domains, however we found no evidence of assessment strategies other than those in the physical domain.  The HoPE reported adopting developmental and student-centered teaching methods; however, the assessment strategies did not appear to follow this philosophy.  The HoPE commented on assessing ‘physical competence’ or ‘practical performance’. In circumstances where developmental and maturational differences are prevalent, this will have implications for younger, less mature students.  In addition, it was established that the assessment process for physical education is centered around three key periods in the academic year, namely, the start of the year, Christmas and Easter.  These assessment blocks enable class teachers to allocate attainment levels to all students in the same period.  This strategy was adopted partly to enable foundation subjects, such as PE, to allocate an NC level as quickly as possible.  These initial assessments were physical in nature (e.g., swimming, fitness tests, and skills tests) and in our view, would therefore advantage students who developmentally were older, and biologically more mature. These initial assessments in physical education, we argue, could be more developmental in nature, multidimensional, and student-focused, and be conducted at developmental milestones or even deferred for younger students.  For example, August born children could be assessed later than September born children to cater for variation in the onset of biological maturity.  Alternatively, students could be assessed in chronological age bands (i.e., month of birth quartiles) rather than as a whole class group where comparisons are made between students.  Although this may present logistical difficulties for teachers of physical education conducting age adjusted assessments may help in reducing the impact of relative age on assessment scores.  
Conclusion
The purpose of this study was to examine whether birth date quartile impacted on end-of-year attainment scores in physical education and to explore PE teachers’ knowledge and understanding of RAEs and assessment strategies in PE.  Our study found a statistical significant interaction between birth date quartile and end-of-year attainment levels in PE in all grades.  For the most part, the HoPE and key support staff (elementary and high school) were unaware of the term ‘Relative Age’ and were not familiar with its implications.  Despite adopting developmentally appropriate instructional pedagogy, this philosophy did not extend into the assessment process.  While schools continue with the chronological age banding of students there will inevitably be a distribution of older and younger born students in any year.  Therefore, teachers of physical education need to be more aware of the youngest and oldest students in their classes.  Furthermore, teachers of physical education need to be more active in understanding the existence of RAEs by employing authentic, considerate and more student-centered assessment strategies.  A failure to do so may have a negative effect on those students who are younger and biologically less mature.
Specific recommendations
The most obvious explanation for the existence of RAEs in physical education is that the assessment results are not age adjusted and are simply an indication of the maturity levels of the student when completing the assessment.  The specific recommendations therefore from this study are to consider age adjusted tests or alternatively only enter the student into an assessment when it is developmentally appropriate.  The second plausible explanation for RAEs is that the pedagogy adopted by the teacher is inappropriate for the relative immaturity of the student.  Therefore more considerate teaching and learning approaches coupled with considerate and authentic assessment strategies may be a way forward.  A good practical example of this is the programmed practice sheet (Prusak, 2005).  Finally, schools and Physical Education Teacher Education faculties need to raise awareness of RAEs in physical education.  This may begin the process of reducing RAEs in educational environments.
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